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Abstract. The inefficiency of the healthcare system in addressing pandemics is 

highlighted after COVID-19 which is mostly rooted in data availability and 
accuracy. As it is believed we might witness more pandemics in future, our 

research’s main objective is to propose an integrated health system to support 

healthcare preparedness for future infectious outbreaks and pandemics. The system 
could support managers and authorities in healthcare and disaster management, and 

policymakers through data collection, sharing, and analysis.  
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1. Introduction  

Pandemics are complex and evolving disasters that required more specific management 

methods [1]. In this research, our focus is on data availability, accuracy, and timeliness 

challenges. Among all types of required data for managing a pandemic, we focus on 

Human Health Data (HHD) which includes demographics, mortality rates, potential 

causes, general health records and immunization coverage levels. To further enhance the 

management process we can use human syndromic data (e.g., vital signs) [2]. Prevention 

and planning are more important in ensuring public health safety during pandemics [3] and 

neglecting them results in failing response actions. Issues related to data availability and 

quality to support the pandemic are highlighted in [4,5]. This research aims to present a 

framework to manage a pandemic. 

2. Methods  

A systematic literature review was conducted in PubMed, IEEEXplore, ScienceDirect, and 

PLOS databases. Among the 2617 retrieved articles, 262 met the inclusion criteria and were 

used for thematic and qualitative content analysis. The analysis has revealed the vital role 

of HHD and its significant impact on enhancing pandemic prevention and detection.  
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3. Results 

Early deceleration and interventions in a pandemic can lower the peak in demand for 

medical treatment [6]. For effective pandemic management close collaboration among 

many organizations is required that needs a well-defined procedure for data collection 

and sharing. Accordingly, we propose a solution to support pandemic management. This 

solution also considers the low cost of implementation, flexibility, using multiple data 

sources and data sharing among involved stakeholders. 

To collect health data, smartphones are the central node where data from people’s 

wearable devices converge before being uploaded to individuals’ private cloud health 

data. Using different technologies smartphones or sensors in hospitals and public areas 

interact with each other which minimize human interactions while give individuals full 

control over their health data. The collected HDD can be used for generating health 

insights or recommendations for data owners or sharing insights with authorities to 

support early pandemic identification, classification, prioritisation, confirmation, and 

communication of important indicators [7]. For privacy and security, we incorporates 

mirror databases holding anonymized HHD to support real-time HHD. The involved 

party in pandemic management can use the provision of a platform where organizations 

can upload, train, test, and execute their data mining algorithms to extract the insights. 

This design choice is sensible as the involved agencies in pandemic management only 

need insights generated by the data not the patient data. Each of those organizations can 

also decide whom to share the generated insights. 

4. Conclusions 

HDD can guide and enhance many subtasks involved in the management process. 

However, the collection of these data faces considerable challenges that should be 

addressed.  

References 
[1] Luo J. Forecasting COVID-19 pandemic: unknown unknowns and predictive monitoring. Technol 

Forecast Soc Change. 2021 May;166:120602, doi: 10.1016/j.techfore.2021.120602. 

[2] Yildirim MS, Serban N, Shih J, Keskinocak P. Reflecting on prediction strategies for epidemics: 

preparedness and public health response. Ann Allergy Asthma Immunol. 2021 Apr;126(4):338-49, 
doi: 10.1016/j.anai.2020.11.017. 

[3] De Vero MKB, Gozum IEA, Melad AM. Prevention and planning as important factors in ensuring 

public health in the Philippines during the COVID-19 pandemic. J Public Health (Oxf). 2021 
Jun;43(2):e358-9, doi: 10.1093/pubmed/fdab058. 

[4] Adelaja I, Sayma M, Walton H, McLachlan G, de Boisanger J, Bartlett-Pestell S, Roche E, Gandhi 

V, Wilson GJ, Brookes Z, Yeen Fung C, Macfarlane H, Navaratnam A, James C, Scolding P, Sara 
H. A comprehensive hospital agile preparedness (CHAPs) tool for pandemic preparedness, based 

on the COVID-19 experience. Future Healthc J. 2020 Jun;7(2):165-8, doi: 10.7861/fhj.2020-0030. 

[5] Desai AN, Kraemer MUG, Bhatia S, Cori A, Nouvellet P, Herringer M, Cohn EL, Carrion M, 
Brownstein JS, Madoff LC, Lassmann B. Real-time epidemic forecasting: challenges and 

opportunities. Health Secur. 2019 Jul;17(4):268-75, doi: 10.1089/hs.2019.0022. 

[6] Li Z, Chen Q, Feng L, Rodewald L, Xia Y, Yu H, Zhang R, An Z, Yin W, Chen W, Qin Y, Peng Z, 
Zhang T, Ni D, Cui J, Wang Q, Yang X, Zhang M, Ren X, Wu D, Sun X, Li Y, Zhou L, Qi X, Song 

T, Gao GF, Feng Z. Active case finding with case management: the key to tackling the COVID-19 

pandemic. Lancet. 2020 Jul;396(10243):63-70, doi: 10.1016/S0140-6736(20)31278-2. 
[7] European Centre for Disease Prevention and Control. Strategies for the surveillance of COVID 19. 

Stockholm: ECDC; 2020. 

M. Nazayer et al. / Pandemic Management: Health Data and Public Health Surveillance 1551


